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How o convines Don anp flenmann 1o use [uaTEX

Opps ane PRETTY Low THAT Do Kutr wite. use [uaTiX For TvpeserTve THE Nexr
UPDATE OF HIS OPLS MAGNUM, AND ODDS ARE EVEN LOWER THAT HeRMANN TaPE WILL Usé
MPUB FOR Meuor Nova. HoweveR, The NexT exaMpLE of combiivg Merapont aND TiX
MAY DDAW THER INTEREST Iv THIS NEw VARIANT: Meralgk.

The FONT USED HERE 1S GALLED FuNIC AND 15 DesleneD Y Donatd Knurh. TheRe 5 A
NOTE IN THE PI\E THAT SAvS: “FoNT INSPIRED bY GEDARD AND MARIAN UNGER'S LECTURES,
Fepruary 1585, I you DIDN*r NOTICE IT VET: PUNK I3 A RANDOM FONT.

Yol MAY WONDER WHY We STARTED LOOKING INTO THIS MASTERFIECE OF fONT DESIaN.
WeLL, THERE ARE A PEW DEASONS:

~ Wg ALWAYS LIKED THIS FONT, BUT AFTER THE RISE OF OUTLINE FONTS IT WAS NOT 4
NATURAL CANDIDATE FOD USING IN DOGUMENTS, FUN IS ALWAYS A GOOD MOTIVE.

~ POR MANY (EARS WE RAVE BEEN SUGGESTING THAT SPECIAL GLTPHS AND/OR ASPECTS
OF TYPESETTING CONLD BE REALILED bY RUNTIME GENERATION oF GRAPHICS, AND WE
Neep This TesTseD FoR THE ORiENTAL TEX pRosEcT: RIS NEEDS sTRETCHABLE
INTER"GLYPH CONNECTIONS.

~ Taco Likes UsING TRIKY MeTaP0ST bACKGROUNDS SOR HIS PRESENTATIONS THAT
DEMONSTRATE THIS PROGRAMMING LANGUAGE.

~ HARTMUT 10VES To TWEAK THE BACKEND AND RUNTIME FoNT GENERATION WILL De*
MAND SOME EXTENSIONS TO THE FONT INCLUSION AND LITERAL HANDLERS.

~ Because flans arrends Many TiX CoNPERENCES TostTHER WiH Vourer Sciia, He
HAS FROMISED HIM TO AVOD REFEATING TALK AND PRESENTATION LAYOUTS, AND So A
NEW PRESENTATION STYLE WAS NEEDED.

To THIS We cAN ADD AN AUREADY MENTIONED MOTIVATION: CONVINGE DON AND Hermann
1o yse LUATEX . . . wHo wNows. AND, v TRAT FALS, MAYBE THEY CAN TEAM Ur FOR AN
EXTENSIONS TO THIS #ONT: MORE STYLE VARIANTS, PROPER MATR AND THE #ULL RANGE OF
UNcope eLvrts.

THe #UNK FONT IS WRITTEN IN METAPONT AND THERE ARE MULTIPLE SOURCES, THEsE
ARE MEDGED INTO ONE £ILg WHIGH IS To B PROGESSED UsING TRE MePLAIN PODMAT.
DerINTIONS OF CHADACTERS IN THB SONT LOOK LIKE:

pEQINPUNKCAR (A% S 1842 ;
2 = pel] SU{D 293 cﬁwua) B = erbiaSuf);
rD 71 ; ¢D 13 : DRAW 2f ~ 13 ;
2=pe Sid 55 = by 3&3,;21
7D 24 ; ¥D DpAw b~ 2§
ENDCHAR ;
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Viien TEX NegDs A #ONT, L. WHEN WE HAVE SOMETHING LIKE THE:

|ponT|sOMEFONTWHATEVER AT 1%T

v ConTElT CoNTROL 5 DELEGATED To A PONT LOADED WRITTEN I LUA TRAT Is HOOKED
N7o TEK. THIS LOADER INTERPRETS THE NAME AND IF NEEDED FILTERS THE SPECIEICATION
FROM IT. TriINK OF THIS:

|ronTlsoMeroNTWHATEVERRSMALLCAPS AT 1677

THIS MEANS: LOAD SONT WHATEVER AND ENABLE THE SMALLCAPS FEATUREs. Howeven
THIS MECRANISM IS MoSTLY GEARED TowADDs Tvee] AND OrenTYPE poNTs, BUT PUNK Is
NEITHER: IT'S A METAFONT, AND Wé NegD 1o TReAT I as svert. We wit use LuaTgl's
POWERFUL VIRTUAL PONT TECHNOLOGY BECAUSE THAT WAY WE CAN SMUGELE THE PROPER
SHAPES IN THE PINAL SLE. AND _ . No BITMAPS AND No FUNNY ENCODING.

I CoNTEXr MiclV THEDE 15 A PRELIMINARY VIRTUAL #ONT DEFINITION MECHANBM, THERE
5 No apvANeeD Tek INTERFAGE YET S0 We NgeD To Do rr v Lya, PoRTUNATELY WE DO
HAVE ACGESS TO TRIS FROM THE PONT MECHANISM:

\roNT\soMEFONTEM YPUNKRPUNK AT Vet

This 15 4 RATHER VALID DIREGTIVE TO CREATE A SONT THAT INTERNALLY WILL BE CALLED
MyPUNK. FOR THIS THE VIRTUAL SONT CREATION COMMAND PUNK WILL BE USED, AND IN A
MOMENT WE WILL SEE WHAT THIS TRIGGERS.

OF couRmst, UsEDS WILL NEVER SEE SUGH LOW LEVEL DEPINITIONS. TREY WILL USE PROFER
TYPESGRIPT, WHICH SET U? A WHOLE fONT SYSTEM. POR INSTANCE, IN THIS DOCUMENT WE
USE:

{szTcHTosOD\’FoNT[PUNkﬁ??T]
BASELINESKIP=I4pT

Now, USING PUNK IN INSELP 1S NOT THAT MUCH OF A GHALUENGE, BUT How ABOUT USING
MULTIPLE INSTANCES OF THIS PONT AND THEN TYPESET THE TEXT CHOSING VADIANTS OF A
GLYPR AT RANDOM. OF GOURSE THIS WILL HAVE SoM€ TRADE‘OFF IN TERMS OF RUNTIME.
IN THIS DOCUMENT Wé USE PUNK AS THE BODYFONT AND THEREFORE IT COMES IN SEVEDAL
sues, ON Hans's LAPTOP GENERATING THE GLYPRS TAKES A WHILE:
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190 erypis, 12801 seconos RuNTiMe, S8 aLyrHS/stcoND

FortuNaTELY MxlV PROVIDES A cACHING MEGHANISM SO ONGE THE PONTS ARE GENERATED,
A NEXT RUN WILL BE MORE cOMPORTABLE. THIS TIME WE GET REPORTED:

8487 seconps, B weTances, 8% meTANces/sEconD

WHICH 13 NOT THAT BAD POR LOADING @) FILES oF § MEGABYTES PDF LITERALS EACH. |HE
REASON WHX THE PILES ARE LARGE IS THAT ALTHOUGH THESE GLYPHS 100K SIMPLE, IN FACT
THEY ARE RATHER COMeLEX: BACH GLYPH AT LEAST ONE PATHS AND SEVERAL KNOTS, AND
SINCE A SPECIAL PEN IS USED, CONVERSION RESULTS IN A LARGER THAN NORMAL DESCRIPTION
of A SHAFE.

SINGE WE USE THE STANDARD GONVERTER rROM METATOST T0 PDF, WE CAN GAIN SOME
GENERATION TIME B USING A DEDICATED CONVERTER FOR GLYpHS. EVENTUALLY THE MPLD
LFRARY MAY EVEN PROVIDE A PROPER CHARSTRING QENERATOR SO WE CAN GONSTRUCT
DEAL PONTS AT RUNTIME.

Do, HOW DOEs THIS WORK BEHIND THE SCREENS! BECAUSE WE CAN USE SOME of THE
MECHANISMS ALREADY PRESENT IN CoNIEKT It Is Not EVEN THAT coMeLEX,

~ THe pUNK DRéCTVE TeLLs CoNTRAT TO CREATE A VIRTUAL PONT. Such A FONT CAN
Bt MADE OUT OF REAL eONTS; WE USE THIS POR INSTANCE IN THE FONT FEATURE
COMBINE, WHERE WE ADD VIRTUAUY COMPOSED CHARACTERS THAT ARE MISSING BY
COMBINING CHARACTERS pPRESENT. HOWEVER, REDE WE HAVE NO REAL PONT.

~ AND SO THIS VIRTUAL FONT 5 NOT BUILT o TOP OF AN EXISTING PONT, BUT SPAWNS A
MPLIS PROCESS THAT WILL BUILD THE FONT, UNLESS If IS PRESENT IV THE GAGHE oN
Disk. THE SHAPES ARE GONVERTED TO pDe LITERALS AND FOR EACH CHARAGTER A
PROPER DEPINITION TABLE IS MADE.

~ Iy T0TAL 10 SUCH FONTS ARE MADE, BUT ONLY ONE IS RETURNED TO THE PONT CALL
BACK THAT ASKED US TO FROVIDE THE PONT. |HE LIST OF THE ALTERNATNVES 5
STORED IN THE [UA TABLE THAT REFDESENTS THE FONT AND KEPT AT THE [UA END.
So, POR EACH SILE USED, A UNIQUE SET OF 10 VARINTS IS GENERATED.

~ THE RANDOMIZER OPERATES ON THE NODE UST. INSTEAD OF USING A DEDICATED
MECHANISM FOR ‘THIS, WE HUACk ONE Of THE ATTRIUTE VALUES OF THE CASE SWAP
PER ALREADY pRESENT IN MV, APTER THAT WE GAN SELECTIVELY TURN ON AND off
THE RANDOMIZER.

~ kt sove poiNT TEK WILL HAND oVeR THE NoDe tists To ConTEKT. Av THAT MOMENT
A LOT OF THINGS AN BAPPEN T0 THE LIST, AND ONE OF THEM IS A SEQUENCE OF
CHARACTER HANDLERS, O WHICH THE MENTIONED GASE HANDLER IS oNE. THE tan-
DLER SWEEFS OVER THE NODE LIST AND FoR EACH GLYPH NODE TRIGRERS A FUNCTION
THAT B BOUND TO THE ATTRIDUTE VALUE.
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~ THIS FUNCTION IS RATRER TRIVIAL: [T LOOKS AT THE SONT ID OF THE @LYeH, AND
RESOLVES IT To THE PONT TABLE. 6 THAT TABLE HAS A LIST Of ALTERNATIVES, IT
WILL RANDOMLY CHOOSE ONE AND ASSIGN IT TO THE PONT ATTRIBUTE OF THE QLYFR.
That's AU

~ EVENTUALLY THE DACKEND DOUTINES WILL INJECT THE PDF LITERALS THAT WERE
cOULEGTED IN THE COMMANDS TABLE of TRE VIRTUAL GLYPH.

bt WILL NOT COME AS 4 SURPRBE THAT OUR DESULTING PILE IS LARGED THAN WRAT Wé
GET WHEN USING TRADITIONAL OUTUINE SONTS OR JUST ONE INSTANCE OF PUNK. HOWﬁVER,
THIS S JUST AN EXPERIMENT, AND BVENTUALLY A FROPED FONT CONSTRUGTOR WILL BE
PROVIDED, SO THAT THE GLYPH DRAWING I DELEGATED TO THE FONT RENDERER. AN
INTERMEDIATE OFTIMIZATION cAN BE TO USE SO CAULED PDF XeORMS, BUT 4 FROPEDLY
RUNTIME GENERATED ¢ONT B BEST BECAUSE THEN WE CAN SEARCH IN THE FILE 00,

BECAUSE BY NOW READING THE PUNK PONT SHOULD GO PLUENTLY WE CAN NOW MOVE ON
T0 THE CODE. We ALREADY HAVE A FONTS NAMESPACE, WHICH WE NoW €XTEND WITH A
MeralosT sus NaMESFACE:

PONTSMP = FONTS.MF OR £ 3

WE SET A VERSION NUMBER AND DEBINE A CACHE ON DISK. W}{EN THE NUMBER CHANGES
FONTS STORED IN THE CACHE WI Bf REGENERATED WHEN NEEDED. IHE CONTAINERS
MODULE PROVIDES THE RELEVANT BUNCTION,

FONTS MPVERSIoN = 10 ,
FONTSMF.CACHE * CONTAINEDSDEFINECFONTS®, “MP™, FoNTS M VERSION, TRUE)

VE ALREADY HAVE A METAFOST NAMESPACE, AND WITHIN IT WE DEFINE A SUP NAMESFACE:

METAPOST GHARACTERS * METAPOST CHARACTERS OR { 3

Now we'nt READY FOR THE REAL ACTION: WE DEFINE A DEDICATED PLUSHER THAT WILL
BE pASSED To THE METAOST CONVERTER. & NEXT VERSION OF MFPLIF WILL PROVDE THE
TPM FONT NFORMATION WHIGH GIVES BETTER GLYPH DIMENSIONS, FLUS ADDITIONAL KERNING
INPORMATION. ALL THIS CODE B DESINED N 4 CLOSURE (DO ... END) WHICH NIGELY HIDES
TRE LOCAL VARIABLES.
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LOCAL GHARACTERS, DESCRITIONS = § 3, € 3
LocAL FACTOR, TOTAL, VARIANTS = 100, 8 0
ocaL L, N, w,H, D 23,804

0cAL FLUSHER = §
STARTFIGURE_* PUNCTION(CHRNUMLLX LLY,URX,URY)
L, N = ¢ 3, chrNuy
W, H, D # URX * WX, URY, 1LY
ToTAL = TOTAL + 1
END,
PLUSHPIRUDE = pUNCTIONCT)
poR F, #1 Do
CRIER
END
END,
STOPPIRURE = pUNCTIONQ
LOCAL ¢D = CHADACTERS DATA(N]
DESCRIPTIONS(N) = §
UNICODE = N,
NAME = CD AND CDADOBENAME,
WIDTH = Wi}
Helert = MR,
DEPTH = DRI,

chARAcTeDs( = {

COMMANDS = §
{ "seecr”, "R . maBLE.CONGATEL! ¥ 3,

END

IV THE NoRMAL CONVERTER, THE START AND STop PUNCTION DO THE PACKAGING IN A BOX.
THe FLUSH FUNCTION IS CALLED WHEN LITERALS NEED TO B FLUSHED. [HIS THREESOME
DOES AS MUCH AS COLLECTING QLYFH INPORMATION I THE LIST TABLE INTERMEDIATE
LITERALS ARE STODED IN THE L TABE. EACH GLYPH 1AS A DESCRIPTION AND (N “fHis
CASE) oNE COMMAND THAT DEFINES THE VIRTUAL SHAPE. [HE NAME IS pICKED UF #ROM
THE CHARACTER DATA TABLE THAT 15 #RESENT IV M.

ks TOLD PEFORE WE GENERATE MULTIPLE INSTANCES FER REQUESTED FONT AND HEDE
IS How IT HAPPENS. WE INITIALRE THE MFPLAIN FORMAT AND RESET IT AFTERWADDS. THE
PUNK DEPINITION PILE IS ADAPTED £OD MULTIFLE RUNS, ScALING HAPPENS HEDE BECAUSE
LATER ON THE SCALER HAS NO KNOWLEDGE ABOUT WHAT IS PRESENT IN THE coMMANDS. W
USE A PEW RELPERS FOR PROCESSING THE METAPOST CODE AND FORMAT THE FINAL PONT
TaLe IN 4 viAY GonTEkr MkIV Lies, CURRENTLY THE PARAMETERS (FONT DIMENSIONS)
ADE DATHER HARD CODﬁD, BUT THIS WILL CHANGE WHEN MPLIB CAN PROVIDE THEM.
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FUNCTION

METAPOST CHADACTERS PROCESS (MPXPORMAT, NAME, INSTANGES, SCALEFACTOR)
INPUT STARTTIMING(METAF 0ST.CHARACTERS)
SCALEPACTOR = SCALEPAGTOR oR 1
INSTANCES = INSTANCES OR 10
LOCAL FONTNAME 2 FILESTRIPSUFPIX(FILE BASENAME(NAME))
LOCAL HASH = PILEROBUSTNAME(STRING PORMAT(

Wi %01 4P FonTiaME, SCALEFACTORK{IY, wsTaNcES)

LOCAL LISTS  CONTANERSREAD(FoNTS M cAcHE(, HASH)
Ie NOT USTS THEN

INPUT STARTTIMING(FUUSHER)
LOGAL DATA = 10 \oADDATAANFUT #IND_SILENAMED
METAPOST.RESET(MPXEORMAT)
usTs = §
FOR FlNsTANCES DO

CHARACTERS, DESCRIPTIONS = { 3

METAP0ST #ROCESS(

%4*’XFODMAT,

Yoanpomsegd =%, kb . W -
UScALE PACTOR £ ™ .. scALEPACTOR .. ¥
DATA

3
FALSE,
PLUSHER

)
usts{Fusrst] = §
Destenstze = 8534,
NAME = sTrING ForMAT( s HBI fast D,
PARAMETERS = §
SLANT 2§
SPACE = SR K scALerAcToR,
StAct STRETGH = 1063 * scaLegacon,
sPacE sk = 1 K scatgsAcToR,
X HeeHT = 81 N scaieFacTon,
QUAD =400 K scaLepactor,
EXTRA SPACE =

3

trvpe™ = Vinruac,
CHARACTERS * CHARACTERS,
) DESCRIFTIONS = DESCRIFTIONS,
END
METAPOST RESET(MPXFORMAT) ~ SAVES MEMORY

LISTS = CoNTAINERS WRITE(FONTSMP,GAGHEQ, HASR, LISTS)
INPUT.STOPTIMING(FLUSHER)

VARIANTS = VARIANTS + FLisTS
INPUT STOPTIMING(METAPOST CHADACTERS)
DETURN LBTS
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We'he NoT YET THERE. THIS WAS JUST A FONT GENERATOR THAT RETURNS A LIST OF FONTS
DEPINED IN A ORMAT LKED 8¢ MKWV AND NOT THAT FAR rRoM wHAT [ WANTS bACK
FROM S, NEXT W DEPINE THE MAIN DEFINITION FUNGTION, THE ONE THAT IS CALLED WHEN
THE PONT B DEFINED AS VIRTUAL FONT. THE sreciAl Number A0 TeLs THe scALeR
TO HONOUR THE DESIQNSIZE, WRICH bOILS DOWN TO NO SCALING, BUT JUST COPYING TO THE
PINAL TABLE THAT 15 FASSED To TEX. THE DEPINE FUNCTION RETUDNS AN D WAICH WE WL
USE LATER.

THE scALER USES THE DESCRIPTIONS TO ADD DIMENSIONS (AND OTHER DATA NEEDED) IN
THE CHARACTEDS TABLE, THIS 15 soMetHING MK)V srecipic.

PUNCTION FONTS. Ve AUX.COMBINE.cCOMMANDS METAPONT(G,V)
LOCAL SILE = QSPECIFICATIONSIZE
LOCAL DATA = METAPOST GHADACTERS PRoCess(v (D v (B].v (4] stz ASS3H0)
toCAL LST, T = £ 3, €
#or D= Fpata Do
T = DATAID]
T = FoNTS:TEMSCALECT, 400)
TD = pONT,DESINE(T)
usTHRLISTH] = T
END
POR K, V IN PARS(r) Do
alk] = V ~ KIND OF REFLACE, WHEN NOT PRESENT, MAKE NIL
£ND
GVARIANTS ¥ LIST
£ND

We Hook THs wro The CoNTRKT FONT HANDLER AND FROM Now on THE ReUNK 1
RECOGNRED:

mrg%asmwswwsmsum( Peunk”, € € Meapont”, “epLA, “PUNKFONT ME?,

Now TRAT We CAN DEPINE THE FONT, WE NEED TO DEAL WITH THE RANDOMIZER. [HIS 15
oPTioNAL FUN. THE MENTIONED CASE SWAPPERS ARE IMPLEMENTED IN THE CASES NAMESFACE:
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LOCAL PONTDATA = FONTS.TPM.ID

casesAcTIONS ] = pUNCTION(GURRENT)
LOGAL C = GURRENT.CHAR
LOGAL USED = FONTDATA [CURRENTSONT] VARIANTS
IF USED TREN
LOCAL = MATHRANDOM(! FuseD)
CUDRENTFONT = UseD(e]
RETURN GURRENT, TRUE
ELSE
RETURN CURRENT, PALSE
END
END

THIS FUNGTION IS CALLED IN ONE OF THE PASSES OVER THE NODE UST. THANKS To THIS

FRAMEWORK WE DON'T NEED THAT MUCH CoDg. VE DIDN'T SHOW TWO STATISTICS FUNCTIONS.

THEY ARE THE REASON WHY WE KEEP TRACK OF THE TOTAL NUMBER OF GLYPHS DEFWED.
THI LEAVES US DEPINING THE INTERFACE, SO HERE WE 60:

Ibee|STanTRANDOMPUNIKE [5ECINGROUP \SET CHARACTER CASING (9]3
\perlSTerRaNDOMPuNK §\eNDaRoUP}

THE SET COMMAND JUST SETS THE ATTRIBUTE TRAT WE ASSOCIATED WITH CASING (oNE oF
THE MANY ATTRIBUTES). TRE NUMBER N IS RATHER ARBITRARY.

lp vou roLLow ThE DeVELopMENT of LUATEX aND MKV (we Do TALKS AT CONFERENCES,
KEEP TRAGK Of THE DEVELOPMENT HISTORY IN MK.FPDF, AND REPORT ON THE ConTgXt
MALLING LIST) YOU WILL HAVE NOTICED THAT WE OFTEN USE SOMEWHAT EXTREME EXAMPUES
TO EXPLORE AND TEST THE FUNCTIONALITY AND THIS IS NO £XCEPTION. AS USUAL [T HELPED
US TO IMFROVE THE CODE AND EXTEND OUR TODO LIST. CAN THE PREVIOUS CODE CONVINGE
THE GRAND WIARDS 0 START USIN [UATEN? PROBABLY Not. ANYwAY, Lev's sUst tiope
THAT TREY WILL PUT THE ADDITION OF #UNK MATH TO THEIR TODO LIST. N THE MEANTIME
WE'VE ALREADY STARTED ADDING MISSING CHARAGTERS:

grlvy g\ my gryey o gefvy grivy (1183
Aso, peECAUSE WE cAN bE sune THAT MolA Miuavec FRST TEST WILL BE FF HER
FAVOURITE GHARACTEDS & § AND I ARE SUPFORTED, WE MADE SURE THAT WE COM-
POSED THOSE ACGENTED CHARACTERS AS WeLL ([HS IS ACCOMPUSHED BY ADDING

PONTS Ve AUX.COMPOSE_CHARACTERS(T) AT AN UNDISCLOSED LOCATION IN THE PREVIOUS
CODE.)

Hans Haeen Taco floekwaTER
PraeMa ADE ELveno BV



